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-r. r_; 1,,,.-:i.nt~ 1, ·1 r •.Jr or t on !.JY find i ng s on t},e t}, er~nl treP.t.,·er,t 
~tono~re Pec~ le in "11ay in ~ a rtif ~cts, not to i nc lud e obs;dian~ 
()r opalites-, so .. ,r •'l in~·s . nr1 · j t•~;)ers. 

n r : , _ t n t s ti V 

i 1~r1 u'Tlhri tes · 
-the 

':'l-wre ""'ust be l'I. h 11sis f"o r all th'! t has been written abo u t t r-o he;;tin..,. -of sto nes 
r_y the Primitives in .-ia :Ving artifaets by fract.ure, bre nv. in g; Rnr clea~ing, t"lut 

f , ·,th1 '1 g h_n s heen recorded, to my knm1ledge, of tempering. ','ie find, even in tr,e 
Bo:, Scout nanunl, the statement tho.t wnter droy,-ped on hen.tea stones '.1 ould 
produce an Ar rowpoint . Tre\e are many different exnlnnntl<ms nn r "11et'hnns 
r ,,hl isl->ed h y ertonr o_n P.,i s" ~uhj~ct regarc'iing yari ous ther,.,Rl "'Ctrors usen '­
nn~, ir f 8c t, to-e 0f t~ese w iters rnve vouche~ t~at t~cy ~. ,0 seen tre 
Inr '-t[lns use this :-:e t..,., od. · Sornt\ have stated tr11t tre In r i <1IJ r urh~d n ho;'I strin r_ 
u~ nnc do·rm nr:nir·st t'he l'iece of flint to create fricti nmi.l re At, rlipT'in~ it 
1 n ,-:atc r durir.·J t ' ~f' nroc ess, and ttiereby en.using a piece f f ,11'rt to no p of'!" 
t "' 0 c r';:-e of t 'hc ·::orlrin .~ :.tone • . They claim that by _re peatin,': t'his nroc e ss, 
tr t nrirnitive :'1ll n ·t1oul<l c ventun.lly flR}re A.nri shape a n () int. Ot'hers c]Piri -
thnt 1-ie use<i n r i ce~ o r wet buckskin or pine needles ar-r'dr; ' 1 t'he 1-,ot bt0rie i 
0rc f"'r t r ·rnh': >1r , , :rtifrct. Yet, I <4oubt ve ry rriucri if nn y roi -r: -t- :rnf' ,.3 vcr Y • ("' 

t) :1 u s in£_, trese ,,..1c roci s. A close study of tl--e surface of any nrtif1, ct ·,Ii 11 
quickly revea l tra t J>ressure or !,)ercussion - and not a therJT1al fracture -
was use d to re ,,.,. ove the flakes and sha~ a point. ,' 

.... . . . . 
I 

I t is ooss1ble that early man used the princ1~le -of the sand bath by placing 
his rough cr1jPs_ in the household fire and leaving them t:t,ere for sevcr<il <hys 
in orcer to get the proJ)er texture for makipg his no1nt by pres~ure and p P. r­
cussion. By lenvin~ l--1 1s rough rmter1al in tl°'e 'hot sann fo,r sev" rnl nnys, the 
stone woulr. lose tre ·::G. t0r of cryst r• ll1zatioY1"r thereby c°r!An r: in ~ th e refrn ctive 
ird]x 0r-t~~ sto~c ~nrl resulting in a much ~ore_ g lasRy piece of workRble 
'rnt~rif1l. 'l'his re·nting 'iJn s .necessa ry becau se in an unheated nie ce of stone or.t: 
s tiJl has tre nroblcn op t're natural intertwinfr1 R cry~talc ')f the coa :!"se , ·, 
tou.,h rmtcria l. Unhc a te material could only oroduc~ rough toolR, for it 
would not result in a sharp cutting edge. Aft11r tre mat0 rinl is hen.tea nnd 
worved , it wi 11 produce a tool edge , simi liar to obsidian. ··,refl:: ·ncien t " "-r. ~ 
wRnted a t c ol wi tn n go od, sharp cuttj,ng edge, he heated the st one be fore 
na i--in~ the point, hut for drills ,

1 
agr~cultural tools, a:xes etc., fo r wr ich 

"-he required no razor cutting edge, but just stone strengtr an~ toughness, he 
left tre '1'18.terial in its natural form for makin ~ his imnlenents. · 

.'rile hunting in the deserts and mountains for gem stones, I have found _ 
numer ous quarry- sites of tre Indian and trese sites v er y often were of flint, 
'agate and trie quortz fnmily minerals. Bot}, at the stone quflrry s ites -nnr• n 1so 

:1 the ca1np~rounds , I hRve found strong evidence o f the }',0-,t treRt..,ert of s .. nne 
before wor~ing the t ool. At bot~ t~e cn - p and quarry sites, I h~ve c ol] 0 cte~ 
,0t r hen tcd A. r«1 ur.h~a t od chips, chunks of ma tcria 1, a.no tools; n nd r n ve been 

ex~ e rirr.ents with V'is Ma terial for a &; ood many years. T"'e rAS\ lt~ of ....,y 
e-x1cri:ron ts h· ve :"rovc n to me that to make an Arrowooint, pfa rticu larJ 71· "1 it'h \ 
r. . !' ~ure fl a1ri n 6 ,rnrl ht1n<i r e touching, t},e st one !Tlust first be h R t-tr 0 n too 

ef:)I'e any satis fa ctory work cAn be done. I have u_sed t:t,e same mfltcri Hl, 
bot)-; heated And untraated, in ~kin~ artifacts. In its natura l sta te, I fin;l 
trnt stone of a ,p_;ra nular texture will not stand ;the necessar:· presf"ure -
nor does it have\ flexibility enough to Jtroduce a sharp-edged tool. Ho·:1ever, Rft t r 
I hn ve pro,er ly hea tod tr is same mate rial, I (' ind triu t 1 t ·.·111 nrocuce a f'ine, 
ropcrly f l aked , shnrp-edgeo tool similar to Indian points I h ~d fo un11 at tre 

r::ea rby cam_p,si te. 
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"Joth the poi r.ts · from tre Lincerir.ieyer sites fi ne:< the colli,,c ti on 
f r o:r: Color'ldo a nd they all sho ,v very ce finitely the c XA. ..,,r, le of 
of t~c Ptone before the tool wa s fabricat ed . ~h0v Al] h9ve a 
n . m:::n rn r'l ce, ·::l, ,tc h is n direct re_sult of tre hPa. ti.ne; of the 
vno .s tnot trc se ~at~rials do no~ have this lustre in their ,, -

U or c ,r, ful e-r':'."":ir"1 tion a rd c]o~e sturv of a pres"u:-'e. ·.-:o rv~d ,., nir t o!' r.i_,....,, te, 
·flsr--, r or flin+::, rs!ir ·ri 11 inn th o t they.4~f }", a ve a lustrous, shiny t e xttire nn ri 
• l tbey h• (; r, ,,,. r ·~.rJ r~cr; ro('i; of sh Rrpness on tre ~]nee' s errr~. It "IOU]~ h e 
i• 1' )~:--ib 1 a +-o ,bbin ti is shn rp ed r: e hy worlring the mnte rin l ir it s n ·1tur9J 
;t. to '.->e c'l' "'e nf P~ nnt urnl .,ranulRr te x ture of~ na tive st one~- In tre 
t..r-rr:' ites , ·::r•c . ·:: t}- e I ndia n roughed out J-,is nateria1 a nrl took spalls, 0ne 

· iJl :,otc tr rt th,:: !"tone is sugary in texture and is_ extrenely t ou ; ri in its 
un tren te d stu te n nd that tre same material chips - after heR t tre i:i tment - do 
n or resemble, in ~y way, the original stone. Another way to identify }-,e n t­
treA t ed stone cr,i n s Rnd spalls is to note thnt some of the minerRls trnt nre 
in comhinRti ns witr the silicas have been ·definitely altered by t,he he 'l t. 
Vel la•:; 1L,in1te s crrmge t> he"'litites and the color beco!"'les a nor€' h rilliant 
rerl anlj , usu'11ly , trc chnn1ed stone does not annea.r - to he n11.tivc to t'1e 
,ur r'unc."ir: ::; •nateri n ls in situ. 

·') t a Jl stone v;e ro h JRt treated by ,rim1t1Te Man. Obsidi~ns, ol')n 1ites, 
i .... r urr"hritcs o.nc1 so'!e j ns;1ers and egi:i.te, wric!' nre on a border-lir.e of n.J;nte 

•.rl onnl , ·.f{1;re e'1s iJy ·•:orked nnd tre en r)y "'18.n f oufld it unnnce8f''1ry to hnr•t 
tl-ic•f, 11 v· , ri r• ti r; s ~,p 'nr c -~'l~· in s hi8 tools. But most fl!3A te, j'asners, nn< fl n t 
rr· ,,0ri'1lf' , . r.r ticul C'Y' ly whf're one find salicifiec'l clRy Rnd, k i rrie:·-li' · • , , -7 '9 

r., 1 c0!1crc tior,Pr:, ... ;-.cwes , ,hR VC :1een cJ-,anged by the hea t metho<~ - for these " , e s 
r r· J cry i,. rar,ulru · lr tc:x:t11trc o. nci it is next to i'.lnpossi ble to lff'~~~ e fine J y-
c: it:_ fC tntifr-ct . The H'opewellian people in central {)h1o, fro'!Tl F']intrid ;e,Cihio 
; . ..,;-r:1 sit.c, '-~sec His l •cf1t trcnt'"'!erit in n:vl,.ir t, tricil · 1,11,:c!: e 1 ( pcir-+ s . I r. 
'.+n, 1nt t)-ie roir,t s founf th(re, onc ,_ ~·ill r.otice u ,,,t i.J-,ey r1e r:ucr ~o re 
1 '-- • ", ( •1, s U·P r tl c , r : rn T ~ :-- t i:,nc f~ut 1c ~rt tri s e.r-cFt , particulftrly F'~ ir.trirlr..e, 
Lhio flint. 

In ou1· locel Ic~J.ho CEl !'psites, we find many pieces e.nr. cf11ps tnnt irri -• n tf"" 'th1t 
the w iturn1 f1t cnc ·.•ns ovc>l'J--,eate<J.. As inci_catccl before , the Irc1ion left t},c 
1· cn.::.c.:'!1 st one i r. trc sunc unucr the car1pfire, but, since he rnd no wn y of 
<"etcrminino the c.'CLI'C e o f }-ieat o:' tlie fire, ar:ic1 ,'8lf'(,, ~irce r :1J rtrrF· r,· 1 ct 
re~uire the s11r•f' c'.c, ,rc c of he n t for tree.t..,,ent, or,e v,ill Yer y often r ird r 
-1~<~ -:-r:'ec~ , o•cr-l11°• ore c , pi P- ce of st or.e ir the C&'··psite. EPr, t~ .: l i.}·,c Pt c r.€ 'r,111 

ll ,l :. l·r, n : ~·1.v':..i: ft:'.u tr. ~jie, i-.-.d ··i11f trc 11ot<-ri v. J oJr.o~,to-pl!: ir te:>.',re :­
it 1:1111 L lr•1ost r ,., se'"lble obsiciRn in texture. However, heo tir 1 tre mnt r0 ri a l ' 

,1 e<, tr stor,e e ven '!Jetter and more workable than obsidian. ~,..,r • AN e,,.,,, 1 ,,;L ~~,.1-·1, 

f ~ , ., ,_I: (' lvf/'-~ ~ ;; 71,.-,,. /J,,_, 11 ,..~ r 'fl' l'ffl"/J'-1;; -,NE,.,-,/11~ 11'1,.lf't..li; ,-"/4~1/V#, 

r '"tint• does rot ,,,, Jre _the ,.,aterial harder, but -- yet it is Forr.i fle :x i h le a nd 
lrrn •er 11nd nar rower fl'1kes cRn be re -·oved with a well-treated piece o f 11~n. te, 
~rsrnr or fJ in': . Ho,rn vor, if t }-1 ~ s :tone has been overhe n t<jd, it ··:111 r oduce a 
•rr rul'lr or crazing effect. Indication of over-hen ting are checks i n the 

~ a teric. 1 - or, it mifVlt change to crystoboli te or triri:-ni te, 0enenc'int<; on ti.,e 
·e;jrc c of J-,eo.t it ;ms subjected to. I beli e ve so!ne of tre quo.rtz f1'1l"'lily 
'Tine r <1 ls are c v lle<i t,.,e geological pyromoters and thP..t they will even ind1cnte 
t~e ~a:ximum hert fe ~ree of various places or denths or t~e earth. Ono ·cn n 
fte n find surfuc e stone s in a wooded area trnt has been firen rinrl the~e ~t ones ~~ 

•111 sroa n (1efinitc r eP t ch a n ge, such as color, crazing, n.110 o:-ie ·:rill even find · 
!-', c stom~s th at h ~ve not been over-heated wJ-,ich ·Nill s'bow t be r; lassy opal-like \..r., 

c~"n~o . Not Rll h0a t- t r ented stones us0d by t~e Indians were a ltered by their ~~ 
t3ffort. •rhey, too, f0un ,1 st ones .vrich had been· in a forrest or bru s ,.., f>ire A.nd '"~ 
ti...cy ·:"":'c r~ uic k vO u ~c t l--9 se for mnking tl'ieir points. Yellow ngP.. te, ·vhen 
r'f>r't0d ,::111 chA.n ~e t:1 r~ carne lian n1ate. hnd ·,•1e know, from Ger:"'l'tnv , t li'lt l1y 

1
-0 

_ ,· 1 iri : certair ; .:_,n.tes in 9 n iron solution, or,e cnn pror•uce carnt'~i 0 r n"'ritc 

-
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of i r on nitr ::1. t e . 'l'pe>· 1•:1)ul1l_ t • "" 1,-,., tr e , t- : " 
fJH sv ~ ]0"1erl n r•nll r~cl n r:d, t.i, ,... rc h v , t,..,,_, i r · r. r · ', 
, '1 t o , -~01 l r• cr, .nge t O (l:!: iron },e--,it:.rP, ;i- jc'I-- ·; ,1J1,~ 

;· rn.el ir:r auritc . 
\ 

t t'r-e :,resent t irr:c I :..3.!n u si ni a ceraMic oven to tost th e h ~.1. tir:;:; ,) :' s t -:10~ f' nr 
1 --iir ts. I. 'H'"8 I', before I str,r ter. t. si Yif; ti-.1s kiln, I , ,. .... n 0f c-,,,.., 

~ n~ t .. c ~ itc~en r ~n~e oven An ri founrl trat by leFvin g tr~ s t 0~ e 1~ tr0 )vc n fnr 
:- pcri0c: ~ f ·.-,e e k s n t a b out 400 degrees was just about right. ·:!h e n I ~F3<"1 t ' 1 
_::13th or , I wo s e .:x: !,erimenting w.ith an old 'Majestic coal rane;e a!" d , there fo r e , can 
n o t a ccurately deter!"line t }1e oTen dea;rees, but I assume it. to h e -9.'b ou t 4 00. 
Be c a use of this uncontrolled heat, I received both good nncl bac: results. ih·•,­
e ve r, I find now that by usin& a. con trolled oven arid experimenti r g with c iffe rent 
t y r-c s of agates a nd flints, that I can determine th~ degree of ren.t needed fo y, 
e nch t ypo of sto ne n. nd, trereby, get just about the results nee ~erl to cr n n 1e~ 
Pie stone to ; ooo worJ , i n~ im teriR 1. 

n r • 'l ..,.,,i f l I !lR•·c ... ,eon workinr; ·,vitr recently is frorr nn Indiar q u f' rry s ite on 
,n t e] ot,e Cre e k, f'•,r t:b 8re '! find materiaJ iri g reat quantity rnd vr1 r1et y . 
1-ri•"-. ril:v, it 1 9 a j ns·:1~r-ag!3-te type of 1'latcrial, but one a.l~o finds t;u_he ., ~a t e 
i r .... o sn.'ne qu'- r r :-• . · •. t t ... is site, qne CRn easily see t1"e evi cl<" nce of re jects 
:, :· ,.,,, cicrt ,, ,, r _._. ... ,,n t he rq:i terial contn1r..ec vui;s, pits, or cryst 8 1 n :;c kets . •t 
t·• is c,1rnrr:' , I f i nd s t one or. ly in its original s.t n. te, but about thre e '"i] es r 0-1 

t i--13 quarry , i n 1•;r1➔ t t.H)Dear s to have he en th~•ir home ca ·rip, o. ,e fi N'l s t 'r c ~rt"'le 
matP,rinJ whi c h has been heut~tre a tEHl and fabricated into knives, bl R<les, etc • 
. l•Jt o·' s 1.ril l is require d to properly heat-treat stone in'prPp::ir•a ti on for 
,rnr kin g , anc: t r is 1s a yery important part of flint knap-r,inr, t 'l-i r,t h .-, s be e n o 1e r­
l ,J ok,30 in tr·0 c: t 1.1dy of tr,e art of m ki ....,g o rt1 facts. To date, I h f! ve f ounn n otr ~ n 
vr1 t t en on th i s su~ ject,1 yet I feel it 'Nas conte-mporary witr,. t'!--~ Jit:ric 1nr1u s t.ri"~ 
of t r0 Store ,. fl.0 _.'an• I · . le '' 

··men us i n~ t r c t c :-tcra ture regulated kiln for treatine;. ston~s, I use n 1:~ n 
fiJ l ed v, tl-1 b lo·,•; sa ne fr om th e _desert near Twin Fal]s. TnP- s t 1ne is '°l lrieo in . \ . . 
thi s sr.t'"l (, a nr1 -iuf"t he hen te d vcr·y slowly a.nc1 cooled very sl ')·•, J,; 11 n ,1 , in 4'r.i. c t , it 
si J'J. ] ,; be u]Jo.; ·c1 t ::> co ol A.hout 24 hours before it is re ~ovo<l f r·o:1 the ove n • 
. lr'Y '1ui c v ch·1. J1c::,c i n t cr1)'erature, such as even o~ening t!1e oven ~oor, '.'!i]l 
1 8 su l t in c h ec vi n t a nd crazing the mnteri~l. 

I t,. ,.! 1'1~ 1 ")~ 

7 ro·n the 1·ou : h ~ trme / t r e Irdian would re !"'l ov~ sjv · lls, workeo v ery t ..,in n n r'l jus t 
r bnut t r"3 s1 ~e of tr e f inished e,¼Q.Q~111t~ ' place in t'he !:!•lnd hcnc n th th e cn,.1r, fir e 
f)l' hca t-t,-e n t ing. r r tl-ie stone ·:rn.s left in n or"lule for..,, or i ri a massive pifi;ce, 
t he perimete r, or outside of t:he stone · would be hotter thar t ... 0 center an d n lso 
tre outside would cool more ra~idJy onn, tnereby, cAuse the st one to check or 
:~r<l c t ure which woul d r e sult in worthless mteriA.1 that tl--e worker ·n ould disca.rc 
t°'O C'l rn:! e it wo u l d ~ot ho o f workahle quality., However, i f t ... e ~t c,ne ·,'i"~ sn]it 
Pj r~t Arri r.1:.de tl-' i ri , t }''3 n t he he r~ t ·Noulrl he mare unif or·'1 nr,J C'l'cc v :1.r. r nnd 
era cki nrr ·.vould 1,e n vo iced. The· oven wr icl'i I use f'or my c :xne r ir'!crt s d '.)<"! s n o t 
l-:a ve a -pyro!"lot cr, but I haye foµnd : that by putting an iron bolt on top of the 
s a nd of t:re buried stones that I can just a.bout tell wren tre oven hns r •' nched . 
t..,e de sired hen t. ·:-ihen tl--is bolt has turned the faintest cher ry tinge of red, 
i t HS ren cricc t h e d0 si r e d heat and I find v1ren a yariety of m:,. ter1Al is 
heEJ t ed ,t t },c s ane t i me t:!'i ~t certain stones will be overhca t 6r ri. nd worth l ':3 SS 
·:,ri le ot 1--,e rs will "J e i n a. per f ect working condition. How to i ve a fo o l -pr oof 0 
f ur•-:mlA. f or h e , ti nJ st on~? s scel"l s to be a n im~ossib]e t1iin t,.; to d o f0r e n. er t;rpe 
; f mate rial requires dif fere ?1t ti1ting ond different he nt rie r.;re e ~, nrrl , t o (l;, t e , \J" 

I hn ve h ac to be ,f;ui ded by ille~s work or tl-,e tria 1 und error me tr or. I r, q ve 
b s e rvc d , }, owcver , t}1ti t . the ag~te th Ht checked a.nd heCR!"le ··10rt1~J r-~ ~ se e ..,e ~ t n 

'c o f tl--e vnri o t y w~ ic~ wa s already of a glas~y texture befnre it w0 s lnced 
i n the k iln • .a.Jat e s of a more crystn]line subst:-u:.ce will .,e ne r 'l l ]y sta nrl R 

; r cate r aegree of h ea t a nd I presume this is becau~e of the h i g~e r d e t r ee o f 
pcros ity . A6a t e s tha t A. re more of t:re common O"Pal te:xture wilJ even stann l <> s!'l 
h e a t. 
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e i' ": t;,<•tr, l u~nc D. pi0ce of fli'7t fr o"'! France. 1:•r :, '.:1-1 .., •,:,~ r ,l 

1•,'c' ~ r.. sp,·ll iro:,, one side of the original big flat c..,i "'."l nr r4 . .,i e nr, 
.... r~•.)··:~o i n t. 110,,cvc r, I left·""'l h1n ••.e frn cturf3 at tre bas11l orti , n of t'he 
nr"'0:.+ )fh' ~ ,.. I C(,1.1 Jr: f n~ten 1 i:, bacv to tre ori inn i stone. ':' c re~u lt ic:: tr,. 

~,,r~;. >',~c ...,r , ,, ·1 rr owr e 11d sr-ct into a block of stone. Tr·e orti ,no l\-.:_s 
f .' t "'1',..e ~n '1.r 0r1·o·v"'0in t rinr hee>n :113 a t-trefl t 0 r '1c"0 rP 1 - ,1 0 tre "'r!nt 

,-0 r, .... ~ ,, 3:,,1 ti(., rc·~A:r'kA.h l e c· ~½nc:e th,,t t ook p l r.c ' "S n J'; '";l) ( r 
c ,e-1U.!t.cr . he . color of tre stone f'lRS c},1-rngerl ann it ie mucr "1 ') re lustrous nn• 

;l·1 sslil·e. Hnd l. used trc flint chin without heatir.t, I co,llc' not ri;:1 ve 
"rO(:iucrc1 t 1· 0 fine fJ. Pl~inq; or shar•1 edge tli n t sh o'.v s on t}'le r C> i r~ • 

>·es ore ·•1] 1 f:rd in· very olr artifR.cts th i; t, aft~r t e ~ ... one.rris '.e 0 n 
1r --t ·r,' ~l ·e cr"•L1·1 r":cuced in si7-e, t:re r:1n.teriP1 is not 1t 'l ' '"'7Pl st1te 

~ :.·t h .s u ten,l:,ncy to g , b·Ack to 1,ts ori g 1mll stnte or t0 return t0 t r <'! 
,r; ~:-,~ lec~tr o f cp~· sti:,l. On e ·-i ~ht compare it to e, l P sR h.-,1~,. ""elt ,, r ,.,;h icr­
. .":,t ci t ,, •~n 1, cv lo tl-ie origirn:il for''l so it iE unf1er n s1r,ss ·,n· ~trnin °nc1 

• ·· nturil.y ..... rJsu- " · its ori~inal gr3.nular te!-ture r. ·s :!.s 8r" OWn ,.iy r. fref1h fJnve 
r·•: ··) ·crl fro,.,, r: 1".' 0 111 hs1 •~ ,::,1 artifR.ct. 

"Ir:> coc!'l nc ec 11. n.ro:113ter and Fl te ·,p C'rlture control unit in or 10 r t n , et. the 
ey ct te•npc r ,, turc needed ,to t ·rent stones. One srould }1n.,,e n bln"J.r o" nnturHl 
f 11 L t fro"! t 'r·,c quH r ry l'l~te and 1 t should he c 1 anrond Ro.Wed ir nr ohn '.l y W':l i n ch 
::ir~ 'l r es . Tren :me shoulc start a series of teRts of 1 this "'1ateriP1, ,c;i-rrr 
, ' . ~ .. ,...,,~t dc ::; rces of heEit on eR.ch piece of stone, P,nn keer, rot~~ 0n t;...e ,: .... 0'..mt 
~f r!-:in~e t !'i ,. t t ,,1·r _sla ce under c:iffcrr:nt ae grees of r ,~rlt i'1 0rrlnr • -, 
1ltt. .. · :.elv arri\·e r1 t tre correct ar:iount of heat needer to t1ror",.:ce n ··1 n :r'1·i 1, 

i r.: cc of ;,a tcri a 1. Different ma terie.i should ~e e:xperinent-~c~ ·:r i t"i fr '.:' !!: y•. ;i :)l'S 
- q'..la rry site s t o re ter·,hre str11cture cr'angcs anri t r. det:crl"'1ire · ,,,;c·s . It 1 8 my 

be1 1c f trAt Hncient "TI~1 n },as been using the heat trt~a.t1-;cnt for tl,e -.,1-1 Ci t JO,GOO 
~· ( ars, nt lc :1~1- ~ s " l" u s F0lsom min,. It is it1so my "'leJiof t! +- t'hi s rir:"t 
'""9rt i n-, ·•r1s C'.);-,tr•"rorancous 1,v ith tne,,.flintworv.i ng industric- r . 

,C.1.4 ,> f' A ' / . '7;, I'<.:: • 

rci'3!'t ,c.n•us0c: tr is metho<J so·1eti 1res in quarrying stones hy •, ":JC cri17ir•-; 
1 t ~~ or•cc;· ~o •~Jt s o'1ie crevice openRd uc or to · provi<'le n f11L:r·1"1 ''Ut tre 

r t,,riRl th.t t . e~· could r~cover 1vould ch1Jl And ~reak. The s ,~me 110 ld ~e 
1-:, circ d ·· rid it ··:ould '::le ·. JOrtl-less for artifacts. If a piRCE' ," f't ·,nn i s 

",, i 11•,d 1, r.1 • c rq ckec'l , it l-11 s a ten·anncy to crack in a cubicR 1 for~,. There is 
!. O cubt that ar.cicn t man used the heat treat-:nent, not only in tre.qti--- :: the 

-,t -ne 1 rior t o r1 ::1. lriri 6 , but Also in quarryin€t•· I hnve see"' si.s;ns 1vhcre the 
_utsice of~ lar f;e ·•ortor ·.w s he

0

1ted to rewo•:e n oortjon o f' tre r0clr n '1 <' r-i'\rp 

t · , 1ortor ,.,~ r e s phcri c 11 1. The. 'Tlortor sro·ved evidence or. tre 01..:tcr ec\,e .-,!' 
• "'ir ·• l1c:.1tcd ,.1nd the n chilled. 

' 



;, t, t~ e r <1 Xn <· ri 1
, n ts o f ther"1B.l trentr.ent of Siltcious Haterial s n nd results: 

T ~vc :10'N tL '·te r< 'r:::t r 10us t,:'ne s rr s tone and hnve h P, f'teo th,'11 to VRr v i n2'. . , ~ 

J 11Jcs. F0r· '}re r7r,cri ·:-:e r.t I us e <l an I-ndiBn corP, founc4 fl t . t c 11.w rry si t e ~r, 
. ,t-., l or.c C1·ne1· . r:i. is i s an unhcRted core disca rded n.t t he s:te , die t c, t>-·e 
1 r in ' <: 1,,.')it c f 1.~s i :~·, D core to sp CT ll off pieces in,pren:1 .,., A_ti on f'o r . .,~d ·ir g 
:"''~ .... ts . It i ,, · n n m-trn. nslucent crirty mntcrin1, r n t'\' "'! r JivA n 'Nhite ,, ~ne r 
•~t l , 7·cl l o,1 .~le e ks n r' : c Jlo.-, bfl.nding. I rer.ioved a srfl l :'r'.) '1" t 1~1s nnre::i. t ed 

... ~ ·•rE; £PH, 'c r i; .ted it n t : ~out 1100 degrees an:l it a ltcrecl .t1-e ::1;lJow or n•-:1 e r 
color t o a re d . 'l 'h o white re Y•1ained t},e sa'Tle. Yet the riat c ri Fd b c c 1-me con­
si ,::·-:: r q:-:i Jy vr ,~ 0 l ass y A.r: (: less Granular. I ha,,e •11a.de · a p;in t fro m this "'e q t­
tren t Ari ni e ce of ~~ te ri a l and attached it to t~e originnl untrc ~ ted ~0re t o 
qto•1 vr"t q <1i f!'ercrc e t·he ther•>Jnl treatT"1ent -,nves. Thi:=: point c"r c re· o v~ r< 
rr, . ., tl c or i : i nn l c~1r e for close 1nsp~cti " !l, for it i!'l onl:' n.t-t ')cr p,~ .. , it"' 
Y..;elin: c Jny . 'i l• is 1::ilJ cleRrly point out t'he cli"lnGe thrct t a 1~e s n] n c-:: i 1 s -

rc ::, ul t of t,t-c t}-,e r ·":·, :. trei:i.t--,ent. 

T ., 1_s., e;vne ri '."'lon t ud ·:1it'l n p_iece of me.teria 1 from l1'r11nce, wr':"re '"Jn r J rif the 
'ir,c art ifAct s we re nroduced. It is a yellowish or amber-coln:r~il '71.'lt~riRJ, 
se·· 1 -t r nns 1 u ce :: t, b ut is ma de un of many in tertw1n1n6 cryst,11 !'l ·,h icl-i -1 yP :it 

s " ,hl'"' te .x ti.;rc , n r c er.trecT1e tour,hness. Untren.tr3d, t'he s t o ne is extre,,,elv 
t u•,.h anc a l 'iO s t i ••:possiqle to work by pres$ure. By pe:reus~i on it is pos"ihJe 
~o 'p:.i.ll i t off o.r,,: m't ke rour!h tools, but in its n11.tur -i l s,tli tc it is •10, coo,' " r,r 

,1·k i n, ,, fin e r oints. ','/1th heat, the atone changec to a red,:iish cnl or, ':ecr '."le 
,....uc r • n ore f le :x i b l e und had t:.e sa"'lie glae !J te.xt1:1 re of mo~ t r r:c!l tc<~ st onns. 
Aft: r riea ti nr:; t r i ~· stone, I ,Was ab]e, by presRure, to re· ~ove a flnke an i r ch 
i:lrd a ha lf long a:-d foun'd that it work0d very mich like ohsi<'i a n. In f""ct, it 
, e9~ s t~ hn ve e ven a li~tle more flexibility tran ob§idicin, for I f 0un~ t~n t in 
c et., crin

0 
a flake, after treatrent, one ha! to be careful to rc 1ulate 0 01·e 

c '3 r e fully the pressure on this stone for the flnkes woulc curve; ,,ore c r sily and 
w0ul c even re : ove t'he opposite eo,e of the stone nnd tris 1·1,., s iripossi ' !8 to 

I 
ch ··;i t }, tr· is stone in its normal or u~tree..ted state. In its n11tural st q te, 

\ t re stone was c oa rse and had no flexibility or sriarrness. Aft e r· "la.kine,; n. P" int 
from tl~is hcat-tre P.ted piece, I attache<'I it to the originAl natur11l core to 
c e ...,o nstrate tre lifferer cc , ~l.."' r hcDt tr1nting. 

4in0 t he r e:xa.•;-1ple o f matcriAl used wa s froM tl-e Q;uarry ~ite on ... ntelone Creek. 
Th:1 s wn~ a wr ite A3 tcrial witr yellow colorin,:;s throu[ hout. I used thP entire 
cq:e f or h r,a t tre,, tin g and then, after the treob1ent, I rc ··o,~e r r. sr,i:iJ) to use 
ir ·nA. ki n~ my n 0i nt. I liA.ve also nttAc}'led tl-iis hack to tl-ie ori c; i ...,r1 l f' ' 11. One 
.,~ 11 rJt, tr r t t-,.e vello,v ch a ncr~ c1 t o a dark re c ,,:1r1 t'h,., '"" H P :".., 8 in "r ··;1'- it e • 
.,> : s .:·ill ro·~o n ~tr.~t"' ju 8t ho1v ~he.!lting ·:till il'l'lnrov0 t 1, 0 nu n 1~t ,· ,J· t 1,e r:tr, ne 
,. •h•,: l o:;, c :r f1 ·1 J-,e s c ·iri ' )e t .q:Ver. In wor){!I\"'; t'l--18 noint I ', r o1 ·e t"" e '' i Pce, 
for I e xe rt '3'' · ore nre s ~ure th a I?· a hen tee~ piece requires. Fo?m ,tqr, I '1 t: .. n c'he r:­
t 1 c br c l·cn p i ece :1 t o·'..e t "· er f or purroscs of e:xamination an .. ~ st 1111:r• 

.•'ron· ·r. c,t psit c c,; n .-,ntelope creek I collected so-ne f]e.kes, •v'l-.:1.c"' a J.J sh o·N 
c viderce of heat treat111ont. In t},e ciurl!)s1te I found the originel spa]) from 
t ..., e quarry and trc flakes trat had been removed from tris spnlJ and tney were 
ri0;-, t-trc at e d ar.,l ':11 en chipped. The flR ve s thr-i.t were re,.,..,overl frol""\ t"' 0 rient­
trca tcd ~iece of ~tone, w~ile maki~G a point, still s},owed th~ origin~l 
.;r &nular surfti ce v1l.., ile the artifnct itself had tl"e glnssy and Justrous 
ch1r'1 cte r Hd ~,,., • - :~"·Lt-tree.t 111ent. Those flakes show t'l ,e 0 rt'.)J na l 87rJJ r>s 
i v . ;' t";;Cr. ( :, . thP n i': V/;1S r'E'H~t.trc nted - t'hen ·;,o pk~ rl U;·a i :i n ·:-1 t'·~ s ~ ccnr'l t:. ,-,,.. 

·-c~ il, ·v...,s ·"J;,--, there is sti]l so ri e face t o,r ;-'fl..rt of t ..,,.., e ;ri-.; l r.n. 1 1~: t ---r iA.l ~ 
'ir· )''i'!i;l<l] s 1r f' ce frc1. the l!Uhrry './Ork l e ft ,)n th e ou +- Ric1c. I f - nnrl nll"J C r.) JS 
· iecc 3 "" s "•ol·.i r::::, ,-,viL~.:- ncc of tris v, ork. Then in otrier Cfl•,...,sitG s I h,\' P ~o,1nd v,.'J· 

l 

~ 
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l !--'";'. 4 T , .. ,\1 CJ t rnl1t,~ (~. 11
1'1 ,Jr· -I r n."' "' .J ... 1,~t..~ r- ."'i ~ .. -::-- fli,,;~ 

I l , 1• -1::--- "" ci- 1.r:.1 c ~cr . It is \<' h· .... vifcnt fr. :-, 1 1· •,::~c t'-•0 'i f'":;1 ·-.y,,, 

r -'-: ·tcr 1-- t-,-. ,, a:-r" ur.hcn.t«>r st one. r ro,..,-the .ntcl ;•r=> Crc t" h Inri.'1r. 
I .;:::t 11itn ,· ,1 :ct~ of 1~at':)riol. S ,,., i r hri-1 t]_ ~ •l n~-,,- , ,- ," ·, s. 

, •1-,. ,cl 1 n ::- n, c~ cn. s o··.1e ·,it'.,. r1or ~ inclusi ,-,rs . I .:·1r,· ::ic t ,:, ;,:t ,.;,"" 
r ti--ri ..... r ,-, , ~.,, -✓ ,· :. .:-:- 1 r.d C l~h variet : to.k9'3 a differer,t r-,T <"' " t0 -1p"rnture tri 

: Jrl~ ,,1 o, ,· re it fo r ,,t':'rking. I have a piece of stone fr 0 •11 tri ~ r:ud rry n,nt 
is •r1· ite ·uit:b inclusi on s of pur:ri le a::1r pink. ·•,"hen heatin c· t'l-•1~ "' r.r ticul:'r 
st.or.-:, I t~ot n "rfo~tly r -;nte c:: r:Jsults on 0ithor erc1, l-\ut t.·•c c nt-er .....,,) r1 1o 
·, ~ -, ,r, rt 1c , t-Jr1 , ,,r nvcrr•nne , ani1 it hao a tondn ncy t o c'h,-,ck. '(ct rr')r-, t'\-,e 
st:.f c"' 'Jf t..,_c 1n'-crin1, it is diffic1:lt to sec any cr:'1nge (") f te,turo or t0, 
, ct:1 ·•i'"c ·:'1-·-:z t'\-,e- cc•:t,<: 1· "\Orti cm of this particuln r fl!1.l·e T )U}(' ,., ,t ~t ...... ,· -J.. -1_.c 
.;;,.,, I'31':J o " hcnt --l t-,._, o, · t c'h •; CV.ir.r-. J:,")"!0 V;r, ·with ~ov1e of tl--e cle> Rr ....,..,t--:-iA] - ~ 

11~~1 0 ~1,cr ;rJ in - I founci it does ~ot require ~s ~uch h0at to rJ:c r t'his 
..,t-.i·-, to t 1

·" pro:71;r .,,-,!'vi:r~ st~ige. ·:/'her. I put a. trR.y co bi.1::1:tri -; scv~r ' l cl--i •,<1 
t•,..,,11 t)-,is s .0 "":c qu":.rry in tr.e. oven, I found t'h r1 t so""e -.f tl--e ,.,,,1 --s · ·01) :~ c1,,,, c1, 
f1·r·-' c .•erhc i," i - -- r, r.<1 :,":) t trey ·:;e.,...c n,e <:teo at tre sa-:,e ~egree nnr'l c~ r, Jp,1 i": trc 
r: ~c [? ncr ·· -~ t' ·e:: ,·,.,r-; c overed :ri tl- approxirne. t~ly t'h:- c: r--•c 8'."" ") 1 ,n t nf' s· r.c1 • 

I ,c, . ~L L,,.c:,. 1 ,J T')"r1:..,tur8 control on my oven, but I tim~ tr r 1~-:,, tir -· ·1nc 
c ')r, a s th-~ ~e :11' r"1 t ure roachec approxim~tely 1109 de t1,reo3 ··;'hicr I · ,.~ 

t,i•· 0 c1 10r :7,0 ,·. i r,utcs , I turn off t},e oven anrl l~t it coc1l for r, t lr! n,, t 1 f~ t.0 

19 l ourR ')-c foy,e ! r·n ,o,·e the tray of stones. I had one ~rou 0f f'} [l J,-3~ ·;:hich 
I },,~'1ted o-:- ly to 1000 degrees anc tJ-,en re1; ovec a. ri0ce :i f ,Rt-~ne ~ro· 1 t"re o ve n 
•vtc, h:>1 ing 1-:- -:~ ti, a pu,l r of pliers, I re1 oved a crip fro"'.1 the 1-·en.~e a s t.0n~ 

a"'c I could se c t riat t'l-ic 1 stone J:ia.c not nltered.' ·I hnve incJnrle d thi..s r,ir-ce 
, f stone - heated to 1060 degrees - and there is alm~st r.o & Pr rre, 30 I do 
fire thut there is a critical point in h~r-,_ting rrh"3n th~ crycitalJizn t i on ch--1:'i-:-es . 
'l''\-,e t'l-, ir,ncr t:' e c1· : " s us"d for hca.tin~, the better tre .res111ts. I n T-; i:~r; ....,O .,., (' 
~ssive st-nc I f ound it ~ore difficu~t to obtain the proper he~t c Jl t~c 

":,,y H-ru the stone. If' trc he r; t Wns built uo slowly ov.:~r a lon ~ nrrio,1 ,;f ti-,c 
t..,e n v,0 rhaps it v:ould not. require A.S h1~h n. ciegree of hent, out t1,.is ·.'lilJ J-, n ye 

t" 'be r over. l •J.tC'r uf ter I rn •c s o:ne sort of oYen control. 

1 t: ~ 1.re i~cluc cc1 -i]::lCJ i~ trcse specir.10ns a·piece of op -::. 1 ·;:'-ic'h ""i .rr},t be con­
f '_ s cc~ 1·· ~ou •·:,u-lc'1 1 c1-- u· ~ur "llcc material in a cn..,.p s ite. Tre opal hoR fl 

-r-t 1r-c.il lu8trc to it nnr: }-1':)B.ting just checks it, for or,al wi]l stn.r:· srt" r. 11+·.tlA 
• 'Ct... Ho~;ever, it <10"f' ~ r-~ 0 ':)}P, f'. ncnt-tr 0 at cn "s to ne :inr. it "'"U] 1 ~ "'r r' j .f'l'j c1 1 ] I. 

-~ ... 11 •;: itli just the; ,,,nl,-0 ,~ eye if it 1.vns a hent treated st'Jne or w- ]. 
1 l ~ ti-e r., i(' ceq ,,f storie tl-iDt I have used in tris cxneriment a r0 ~r<:in,.., •. ,. tnri" l 

1 e1 ·riy l,'l--1.t, t'\-,nt t".,.B:· were obtninc'3 from an I:- c i'1n c:u :1rry :i it~ -r ~r r f"' 
·, ;" Sit,.,n . On trl} r-e- t c~ts I use n only materi11.J fro,.., t'l-ie ·•·ntclope Croelr ,,in.r ry, 

f~r thero I found n ot only a large quantity of,stone but also much variety 
in~ feJt t~l s w~s i d ea] f or testing. 

. . 

I f a stuc:-· is !T,8.d e of t).,e ,ateria]s found from different cn-ir~ites, c:ive sites , 
· nc• s·:;,r-f·ice finrls, r~ r c: on~ v:ill ·:;atch for t'he ori6 innl ~ir.e or. t'l-,e s i ~e 0f t'-· e 
st"rP. \'.'if"n it ·.vn s frc s!"lly broken by the Inc:inn 1n ordRr to thin it r.r; 1r ""'r ior to 
·.re re t-tre ,,tirg , he ··.-111 seo evidence thAt tl--is pRrticular ·ph!3se ··,ns ,) f 
0:-<tre>:o irro:·tanc c in P 1 c flint ·:rorlr1ng industry. I S.lso believe t ,._,,,t ·1e ·.,UJ 
fi•d +-1-.t :is .n.t s n.J sos t 1..,.p-,s si'hle t o wnrk fine P!'tifr->.cts \'rit 1~ t'..,e r1rc .,...rcs~urc 

ls' ir;:;, ,;1th , ,1-- tr-, ,,-. +- ' "" j t• 1ent. ·•:e might oven com··nre ·this ,~,~u-r,1 1 ·f n 
t~·.- ~1r, · fJ +- ;,., t) t~· t'rl! ·· s:ccl. It ,·.a s ,1· .it. e q stcr, f ·:>r":· r ,; f',)r ~re Iri ,'i·• n \°. 

''"' · 1 ,.. _,·::r-1· , }'-0}p o f hea t tree. tine; st cne. 110·:1 t o date the ~isc ove ry .,_,,.. 
, •..; r t - t.rc-·c1tlr'G st , ~ o , I ' !O not know. But I ct'o know trnt many n r the Fol so'll 

v1::-1t:s th:t I see, fro -1 my experience show trat trey have ·been herit-trc ittcd. ~<) 

·•e iq., ri stone colJcc~or and havin seen !!latcriuls from al] over t}ie ··:ns t,..,_rn , 
,'11it•~c' ~ta.te s an ~ als o otrer parts of t}1e country, I have yet t o s f3e 1;JateriPl Gi" 
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t 
• :o n r'.1l, fr•-: !"; i ,- , t t·"; r t1·c cartr t-l':•1 t rns trc lustre c1 rc1 t 10

~ '"' '!'. f? ;n r r; the 
1., , · · .:,.) ·lrintJ , f n J,;e ~i tct1 piece. 

I +:, is r •1rc fnr ~e to 0Jniain ~o s om~ one who 000.,1 r-ot do fJ in tw rir'kin,, hut I, . , u 
·, r _one, in c1 0 in ~· t 1ii s~ flaking fird thA.t t'here -1.-"3 a grr'A.t c~e .. J ~ ,.~ ~f'ference 

, o ·"' D~(., _if : u,·1·ir -, the stone after it rJTS heen treater. '','ror, I [1"1 vrnrvif' ;, 
, 1. 'ir1tre i: t e d p iece o f natural flint, I hRTe trouble re,:;oving u. f1d·c 'W~ hnl" 
ir. ch lon ,:; , but ·uith hent-treated !1.laterial I have re ·-: oved fla1rcs t\VO an~ ·rme 
f 0u:~ch ircrc lor r-: :1anu:1.lly, ·n"'ich is so!:ie ")roof of t'he cl--ar'l tcr c ... nnJ;e in 
~·~e t herr,1111 tr ,et , ~nt of s'tone. 
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